The requirement of light for the reduction of nitrate by higher plants has been under investigation for sonme time. Burstronm (2) obtained evidence that wheat leaves would reduce nitrate in the light but not in the dark. He concluded that nitrate reduction was directly linked to a photochemical reaction, or that it occurred concomitantly with the fixation and reduction of carbon dioxide. In contrast, Delwiche (5) used isotopic nitrogen to demonstrate that tobacco plants metabolize nitrate or ammonia in the dark as well as in the light. Other workers (7, 13) WF9 X C103 seeds were larger (0.31 g/seed) than Hy2 X Oh7 (0.23 g/seed) and normally produced a larger more vigorous seedling and vegetative plant. These two lines were selected because their agronomic characteristics were known (12). assayed. The lhonmogenates and extracts were kept cold (3-5O C) throughout. The assays were completed within 2 to 3 hours after sampling. 3 The seeds were obtained from the Illinois Seed Producers Association through the courtesy of Mr. F. S. Ingersoll. The seeds were selected for uniformity of size and appearance. 4 The following abbreviations are used: Tris for tris (hydroxymethyl) 
The requirement of light for the reduction of nitrate by higher plants has been under investigation for sonme time. Burstronm (2) obtained evidence that wheat leaves would reduce nitrate in the light but not in the dark. He concluded that nitrate reduction was directly linked to a photochemical reaction, or that it occurred concomitantly with the fixation and reduction of carbon dioxide. In contrast, Delwiche (5) used isotopic nitrogen to demonstrate that tobacco plants metabolize nitrate or ammonia in the dark as well as in the light. Other workers (7, 13) have (demonstrated that nitrate and hyponitrite are metabolized both in dark and light but that in light the rate is accelerated.
The extraction, purification, and characterization of a pyridine nucleotide-nitrate reductase from soybean leaves and the occurrence of this enzyme in other higher plant species was reported in 1953 (6) . Other aspects of nitrate reductase metabolism and characteristics have been published by Nason (14) , Nicholas and Stevens (15) , and Cheniae and Evans (4) .
In 1956 experiments were initiated on the Agronomy South Farm, Urbana, to determine the effect of shade, both artificial and self-(competitive plant) shading on the nitrate metabolism of corn plants. It 
MATERIALS AND METHODS PLA\NT ]MATERIAL:
The shoots of corn (Zea wia_ys L.) seedlings or the deribbed leaves of older plants of the two hybrids (WF9 X C103 and Hy2 X Oh7)3 were used as source material. Shoot and leaf tissue were used because the level of nitrate reductase activity .was lower (80 %) in the root extracts.
WF9 X C103 seeds were larger (0.31 g/seed) than Hy2 X Oh7 (0.23 g/seed) and normally produced a larger more vigorous seedling and vegetative plant. These two lines were selected because their agronomic characteristics were known (12 assayed. The lhonmogenates and extracts were kept cold (3-5O C) throughout. The assays were completed within 2 to 3 hours after sampling. 3 The seeds were obtained from the Illinois Seed Producers Association through the courtesy of Mr. F. S. Ingersoll. The seeds were selected for uniformity of size and appearance. 4 The following abbreviations are used: Tris for tris (hydroxymethyl) aminomethane; EDTA for ethylene-enzyme extract, and deionized water to bring volume to 2.0 ml. The assay was initiated by addition of, first, DPNH and immediately thereafter the enzyme extract. The mixture was incubated at 270 C for 15 minutes and the reaction stopped by adding 1 ml of 1 % w/v sulfanilamide in 1.5 N HCl. N-(1 napthyl) ethylene diamine hydrochloride reagent was added (I ml of 0.02 % w/v) and the contents mixed by inverting the tubes. The color was allowed to develop for 5 minutes before centrifuging at 1,500 G for 10 minutes to remove Triosephosphate dehydrogenase activities were determined by a procedure previously described (9) . The DPN-dependent TPD was selected as a representative enzyme, to determine if prolonged darkness inactivates enzymes in general. The TPN-dependent TPD was selected because it has been shown (8) per unit of protein with both coenzymes increased throughout the first 72 hours of darkness but decreased during the next 24 hours. The increase in specific activity during the first 72 hours is attributed to the decrease in total protein with no accompanying decrease in TPD.
Exeheriment II. The effect of various levels of shade and duration of shade treatment on nitrate reductase activity, growth, and water soluble protein content of corn seedlings was determined. Figure  2 shows that the nitrate reductase activity decreased roughly in proportion to the amount of shading. Prolonging the shade treatment caused further decrease in enzymatic activity. After 14 days little or no nitrate reductase could be detected in either the Hy2 X Oh7 or WF9 X C103 plants grown under the 90 % shade structure. figure 4 and table III. The hybrid \V F9 X C103 fornmed nitrate reductase more rapidly than hybrid Hy2 X Oh7 (fig 4) when the nitrate was added at the same time the plants were placed in the light. This response is attributed to the more vigorous seedling growth, and ability to accumulate ions that is characteristic of WF9 X C103.
Experiment V. Nitrate reductase activity wvas increased in corn seedlings as the concentration of nitrate was increased in the nutrient solution. The results of one set of treatments are shown in figure  5 .
In general, there was a positive correlation between the growth (fresh wt) or protein content of the plants (table IV) and the nitrate reductase activity ( fig 5) . The WF9 X C103 plants grown in the medium supplied with 0.0038 M nitrate were chlorotic and stunted. Although no reason is known for the aberrant growth. the effect was reflected in the fresh weight, protein and nitrate content of these plants (table IV) .
Similar results were obtained with plants grown in vermiculite cultures and supplied with varied concentrations of nitrate. 
DISCUSSION
At presenit no explanation can be given for the loss of nitrate reductase activity in the plants placed in the dark (Expt I). The loss of protein (fig 1-B) and the accumulation of nitrate (data to be presented elsewhere) when the plants are placed in the dark. argues that this loss of enzyme activity occurs in vivo and is not an artifact of isolation. Two possible causal factors are the accumulation in the dark of an inhibitory nitrogenous metabolite and the oxidation of the active sulfhydryl group(s) (6) The data presented in figures 1 to 5, permit the conclusion that the level of nitrate reductase activity (computed on basis of activity/g fresh wt, mg of protein, or shoot) was higher in the hybrid Hy2 X Oh7 than it was in the hybrid WF9 X C103. Assays made throughout the growing season on Hy2 X Oh7 plants grown under field conditions also support this conclusion. This higher level of nitrate reductase activity in the Hy2 X Oh7 strain was associated with a higher content of water soluble protein when the plants were grown under field, greenhouse, or constant temperature chamber conditions. Assays made on field-grown corn plants show that nitrate content correlates negatively with the nitrate reductase activity. Knipmeyer (12) showed that WF9 x C103 plants accumulated more nitrate when shaded than did the Hy2 X Oh7 plants. The consistent differences between these two strains in nitrate metabolism are attributed to the genetic characteristics of each strain. SUMMARY Experimenits were carried out to determine the effect of light and nitrate supply on the activity of nitrate reductase in two single cross corn hybrids (Hy2 X Oh7 and WF9 X C103). Plants were grown in the greenhouse or in a constant temperature room in soil, sand, or vermiculite cultures.
Young corn plants placed in complete darkness for 48 hours lost 90 % of their nitrate reductase activity. The activity was quickly restored when the plants were returned to the light. In other experiments, corn plants were grown under artificial shade in the greenhotuse. The nitrate reductase activity in these plants decreased roughly in proportion to the amount of shading. It was shown that both light and nitrate are necessary for the formation of nitrate reductase in quantities required by the plant for normal growth. Corn seedlings germinated in the dark in Hoagland solution showed a fourfold increase in nitrate re-(iuctase within 8 hours after they were transferred into the light. Plants that were germinated in the dark without nitrate, and given nitrate at the same time they were transferred to the light, showed a slower rate of development of nitrate reductase activity. Greenhouse experiments in which the nitrate content of nutrient media was varied showed that the level of nitrate reductase activity was dependent in part upon the substrate concentration.
There wvas a positive correlation between the nitrate reductase activity and the growth and protein content of both strains. This correlation supports the contention that the nitrate reductase activities measured are a reflection of the in vivo activities.
Shoots and leaves of the hybrid Hy2 X Oh7 have a higher level of nitrate reductase activity and protein content than similar tissue from WF9 x C103 plants.
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